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I Introduction

The accelerating and almost unbelievable rate
of change in our society has had a profound effect
on our social institutions. They are faced not
only with innovations in science and technology,
but also with changing values and concepts con-
| cerning the nature of man [Margulies and Raia,

: 1972:1].

S R e T T ey

The basic result of this rapidly changing environment

has been considerable changes in how organizations function

and in what "types" of organizations are most successful. A
E study of early human history shows us that changes in social,
economic and technological areas came slowly in discrete
steps. Since the early 1900's, however, a type of "time"
compression has taken place. Changes now come much closer
together and tend to have large impacts on the way our world
operates. A major factor in this time compression has been

the advent of rapid, world-wide communications. No longer

\ are people and organizations widely separated. Truly our

world has become "smaller". ;;
In early human history organizations were mechanis-

tic in nature having been founded on military style organiza-

tions. The environment, by today's standard, was predicta-

; ble, stable and very slow to change in either social, eco-

nomic, or technological areas. As communications improved

g and technology advanced, mechanistic organizations found

themselves faced with increasingly dynamic environments.




The lack of flexibility often found in mechanistic organiza-
tions began to erode their capability to cope and survive.

Margulies and Raia state:

Older mechanistic organization structures are
gradually giving way to newer and more organic tem-
porary systems and matrix forms . . . . The concept
of man as an inert instrument to be manipulated and
controlled by the organization has become obsolete.

The depersonalized values of bureaucratic systems
are gradually being replaced by organizational
values based upon humanistic and democratic ideals
[Margulies and Raia, 1972:1].

Basically organizations are now recognizing the im-
portance of the human aspects in how they function. This
recognition, in addition to the rapid technology changes has
forced managers to consider changing their organization.
Change in itself is another characteristic of organizations.
Albanese states:

The fact of change needs no proof because it is

immediately and continuously evident to the senses.
We may not like change. We may not know exactly
what is changing. The meaning of changes may not
be clear. We may not know how to respond to the
changes. However, one thing is clear., Change is a
fact. Response to change is an essential require-
ment of organizational effectiveness [Albanese,

1978:555-5567.

A medical analogy can be used to describe the cur-
rent organizational dilemma. Organizations are born, they
grow, and tragically they sometimes die. 1In the commercial
world the death can be, and usually is, quick. Marginal
commercial organizations that fail to change to improve ef-
fectiveness do not survive long. In non-commercial areas,

such as the federal government, the actual organizational




death may never come. Instead a "lingering” illness may be
the rule. This non-commercial problem is even more danger-
ous and costly than the commercial problem due to the far
reaching economic consequences of ineffective government
organizations.

Organizational effectiveness itself, as a concept,
presents a problem in terms of definition. Generally organ-
izational effectiveness is stated in terms of goals/objec-
tives accomplishment. Criteria are developed from the stated

: goals of the organization to provide measures of effective-
ness., With commercial organizations criteria such as profit,
production rates, cost, et cetera provide easily measurable
criteria by which effectiveness can be judged. Commercial

organizations have the "market test" which provides judgment

on performance. People vote in the market by buying or not

buying goods and services. In the case of public goods,

i.e. defense, the market test fails. Government organiza-
tions, particularly those engaged in Research and Develop-
ment (R&D) have problems with criteria selection since they
lack a definitive product or products. Multiple criteria

are required because no one criteria is likely to cover all

aspects of an organization. Criteria for R&D type organiza-
tions as well as other "public" organizations tend to be

vague and difficult to measure. Criteria such as efficiency
of budget use and schedule accomplishment are often utilized

by government organizations in lieu of criteria which are
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more closely aligned with goals. Budget use and schedules
are easily measured while the quality of a technology is
difficult to quantify.

Due to Congressional action in terms of laws used to
establish government organizations, it is nearly impossible
to terminate such organizations for failing to be effective.
In fact, it may be undesirable to terminate a government or-
ganization which, by some criteria, is failing to perform
some vital functions. If a commercial store goces out of
business, there are generally many others which not only

fill the gap but may have been responsible for the demise of

the competitor. This is not usually the case with government

organizations. The only solution available, for government
organizations, to the problem of improving effectiveness is
changing the crganization and even then the methods are

often limited by law or regulation.

An important question arises here. Must an organiza-

tion make changes just for the sake of change? No! Random
and unneeded changes can cause as many problems as not
changing when needed. The key is for an organization to
recognize when change is required, what changes are needed,
and what tools are to be used. This is a problem of con-
siderable magnitude. The increased concern over the human-
istic aspects of organization has only enlarged the problem.

As Dekok puts it in his thesis, "Organizations quickly real-

ized that concomitant with capital investment in new
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processes, materials, and equipment came a new type of in-
vestment -- in human capital [Dekok, 1979:1-2]."

Human labor accounts for large percentages of organ-
izational costs. In the Department of Defense (DOD), the
percentage exceeds 50%. These facts have led to increased
emphasis on how to alter the humanistic processes in organ-
izations in order to improve effectiveness. Changes in how
soclety views the nature of man have led to many changes in
the composition of our workforce and in what that workforce
expects from participation in organizations. This has also
been a powerful force in changing our organizations. As
stated by Dekok, "Increasingly top management was faced with
unrest in this new workforce -- a situation which manifested
itself in turnovers, absenteeism, and low productivity [Dekok,
1979: 27, "

Organizations have found themselves faced with mas-
sive and complex structural and human organizational problems.
Most organizations and their managers were not equipped to
cope with the changes required or even to know which tools
to utilize. Out of this environment has come a multitude of
behavioral science approaches and management consultants
designed to help an organization cope with change and to
improve, hopefully, its effectiveness. For as stated by
Albanese: "Presumably the reason for changing or developing
organizations is to make them more effective. Organizational

effectiveness is the 'bottom line' [Albanese, 1978:5707."




The Nature of Organizational

Development

In the mid 1940's a new field arose in response to
the rapidly changing environment which provided tools aimed
at the humanistic side of organizations. At that time Kurt
Lewin and his associates began looking at the use of small
discussion groups to change behavior. They were innovators
in the field that was to become known as organizational de-
velopment (OD) (Albanese, 1978:567).

There are three basic approaches for initiating
change in organizations:

(1) changing the individuals who work in the

organization,

(2) changing specific organizational structures
and systems, and .

(3) changing directly the overall climate and
interpersonal style which characterize an organiza-
tion [ Porter et al., 1975:4397.

OD initially tended to involve techniques which utilized
approach three (3) above, a basically humanistic approach.
Modern OD also includes approaches one (1) and two (2)
thereby including human processual as well as technostruc-
tural methods (Porras and Berg, 1978). This has caused con-
siderable confusion as to exactly what 0D encompasses. OD
started out under the human process approach; however, in

recent years, practitioners using structural approaches

such as job enrichment, job redesign and organizational re-

design have used the 0D banner with the resultant confusion

(Dekok, 1979:11).




For the most part, OD views an organization in a
humanistic/organic sense. OD's management approach is along
the lines of McGregor's Theory Y and Likert's System Four.
OD's philosophy, thus, involves a humanism approach to
changing organizations. In this trait lies its basic popu-
larity. People want to be treated as people and individuals
rather than interchangeable subunits. This is the basic
reason for revolts against the "Scientific Management” ap-
proach.

OD Definition. Defining OD is a considerable problem

due to the wide variety of development/change techniques
referred to as 0D. Albanese defines 0D as:

. . a management-supported, systems approach
to planned organization change that utilizes behav-
ioral science knowledge as a major means of
achieving the goal of greater organizational effec-
tiveness [Albanese, 1978:566].

French and Bell define 0D slightly differently:

-

Organlzatlonal development is a long range
effort to improve an organization's problem-solving
and renewal processes, particularly through a more
effective and collaborative management of organiza-
tion culture-with special emphasis on the culture
of formal work terms -- with the assistance of a
change agent, or catalyst, and the use of the
theory and technoclogy of applied behavioral science,
including action research [ French and Bell, 1973:15].

Campbell excludes technostructural interventions from his
definition of 0D (Campbell, 1977:31).

The definition first proposed by Bechard and later

used by Porter, et al. and Dekok is used in this paper:
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Organization development is an effort (1) planned,
(2) organization-wide and (3) managed from the to
to ( increase organizational effectiveness and
health through (5) planned interventions in the or-
Slmmep—_ 3 -7 .
ganization's "processes" using behavioral science
knowledge [Beckhard, 1969, Ch 2:97].

Organization Change Model. Time is an important

variable in the organizational change model. Only French
and Bell, in the above definitions, refer to time. They use
fhe words "long range effort”. Likert also realized the
importance of time in modelling organizational change. He
defined three types of variables: causal, intervening, and
end-result. Causal variables were defined as those which
could be altered or changed by the organization. Intervening
variables included attitudes, motivations, perceptions, et
cetera and end result variables were along the lines of pro-
ductivity, costs, and so on (Likert, 1967:26-29; Dekok,
1979:7).

Likert's model as adapted by Dekok is shown in

Figure 1.

Causal Intervening End-Result
Managerial Subordinate’s Organiz'l Organiz'l |
Behavior Perceptions Change Productivity!
r = D65"n70 r = 016-'22 r = 025-.“’6

r = Correlation Coefficient

Figure 1. Organizational Change Model
(Dekok, 1979:7)




What this figure illustrates is that Likert's model
suggests that changes in managerial behavior, caused by 0D,
will affect subordinates perceptions about the organization
and result in a changed organization. This will hopefully
lead to positive changes in productivity. .This model is im-
portant because the evaluation of the Air Force Flight
Dynamics Laboratory (AFFDL) OD program has been done par-
tially from this viewpoint. It should also be noted, at
this point, that intensity or strength of a change causing
process such as OD is an important factor in determining how
rapidly changes in the organization and productivity are
seen. Clearly, time is an important element. As stated by
Likert:

The available evidence indicates that there

are consistent and dependent relationships among
the causal, intervening, and end-result variables.
When all of the relevant factors are taken into
consideration, especially time and the proper
analyses made, consistent, positive relationships
can be expected among the causal, intervenipg,

and end-result variables in every organization . . .
the closer two variables are in causal-intervening-
end result sequence . . . the more marked the rela-
tionships tend to be. The farther apart the vari-
ables are in the sequence and the greater the prob-
able time interval between changes in the other,
the lower the correlations tend to be [Likert,
1967:98-99, 817].

The 0D effort underway at AFFDL has been in progress
for over four years and, therefore, provided an opportunity
to check the above model via a longitudinal analysis which
is described in Chapter II, Research Methodology. The re-

mainder of this section briefly reviews OD's processes,
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assumptions, values, and objectives and then looks at one
particular 0D intervention, team building, and finally pre-
sents a short look at the importance and role of the pro-
fessional 0D change agent.

OD Characteristics. In terms of OD characteristics

Albanese states:

Additional insight into OD is gained by noting
several of its characteristics. OD change efforts
often use the services of a third-party change
agent or OD consultant. OD implies a relatively
long-term and on-going process. It emphasizes the
importance of goal-settling and planning activities.
0D is associated with skills and techniques aimed
at developing more effective work groups or teams
[Albanese, 1978:5667].

Even though the above is not the definition Albanese
uses for 0D it contains most of the key elements from the
0D definition used in this report.

QD Assumptions. As with any program, 0D contains

several key assumptions. Beckhard lists six (6) assumptions
which are representative of lists used by other authors:

1. The basic building blocks of an organiza-
tion are groups (teams). Therefore, the basic
units of change are groups, not individuals.

2, An always relevant change goal is the re-
duction of inappropriate competition between parts
of an organization and the development of a more
collaborative condition.

3. Decision-making in a healthy organization
is located where the information sources are,
rather than in a particular role or level of hier-
archK.

. Organizations, subunits of organizations,
and individuals continuously manage their affairs
against goals. Controls are interim measurements,
not the basis of managerial strategy.

10
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5. One goal of a healthy organization is to
develop generally open communication, mutual trust,
and confidence between and across levels.

6. "People support what they help create".
People affected by a change must be allowed active
participation and a sense of ownership in the plan-
ning and conduct of change [Beckhard, 1969:9].

The above assumptions are critical in that they set

the stage for what type of techniques are used and how they

are applied to the problem of organizational change and ef-

fectiveness. Many basic assumptions about OD lie along the

lines of McGregor's "Theory Y" assumptions. Beckhard's

list is certainly not all inclusive but is representative.

Examples of other assumptions listed by Wendell French in-

clude:

. Most people desire to make, and are capable
of making higher contributions to organization
goals

. Most people wish to be accepted and to work
cooperatively with at least one small group

. The work group is a vitally important re-
ference group

. The level of interpersonal trust is much
lower than it should be in most organizations
[French, 1969:347,

0D Objectives. The question of what 0D is supposed

to accomplish is contained within the wide variety of ob-
jective lists contained in the literature. A list which
contains the basic elements of most other authors is pro-
vided by French:

1) To increase the level of trust and support
among organizational members.

2) To increase the incidence of confrontation
of organizational problems, both within groups
and among groups, ln contrast to "sweeping problems
under the rug".
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3) To create an environment in which authority
of assigned role is augmented by authority based
on knowledge and skill.

L) To increase the openness of communication
laterally, vertically and diagonally.

5) To increase the level of personal enthusiasm
and satisfaction in the organization.

6) To find sy.ergistic solutions to problems
with greater frequency.

?%rTo increase the level of self and group re-
sponsibility in planning and implementation [French,
1969:32].

The above list of objectives helps to define the in-
tent of OD in the most general terms. More specific objec-
tives often develop following discussions with specific or-
ganizations.

0D Values. Beneath the sets of assumptions and ob-
jectives for OD lie certain values. As stated by French and
Bell, "While scientific inquiry, ideally, is value free, the
applications of science are not value free [French and Bell,
1973:717." A set of values for change agents widely quoted
in literature also comes from French and Bell:

1) The needs and aspirations of human beings are

the reasons for organized effort in society.

2) Life can become richer and more meaningful,

and organized effort more effective and enjoyable,

if feelings and sentiments are permitted to be a more
3 legitimate part of the culture of organizations.

3) Commitment to an action role, along with a
commi tment to research, in an effort to improve the
effectiveness of organizations.

L) Democratization of organizations or one power
equalization [French and Bell, 1972:72].

The above sets of values, assumptions, and objectives
for 0D are certainly not all inclusive but they are repre-

sentative of what is generally found in OD literature.




They are also vitally important because they form the foun-
dation for the entire 0D area of knowledge and application
and from them comes the multitude of techniques for inter-
ventions. The values, assumptions and objectives of 0D must

be made explicit to clients of change agents to ensure a

meaningful 0D process can take place.

Ing_gLijggggg. As explained by French and Bell,
“OD as an operational process was seen to possess three basic
components: the diagnostic, the action (or intervention), and
the process-maintenance components. . . [French and Bell,
1973:627." A large number of sources use diagnosis and ac-
tion intervention as phases of the OD process. The major
differences among authors concerning the 0D process is the
number of steps or phases involved. Most, however, lie along

the lines proposed by Lewin:

A change toward a higher level of group per- i
formance is frequently short-lived; after a "shot
in the arm”, group life returns to the previous
level. This indicates that it does not suffice
to define the objectives of planned change in a
group's performance as the reaching of a different
level. Permanency of the new level, or permanency
for a desired period, should be included in the
objective. A successful change includes, therefore,
three aspects: unfreezing (if necessary) the pre-

l sent level, moving to the new level, and the
3 freezing of group life to the new level [French,
Bell, and Zawacki, 1978:70].

Note that while diagnosis is not explicitly a part
of the above process definition action intervention is

roughly equal to the moving phase and process-maintenance is

13
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basically equivalent to the freezing phase. As pointed out,
other authors include more steps but the general approach
remains close to the above concepts.

OD Techniques. There are a large number of inter-

vention (action) techniques available to the 0D practitioner
(ODP) for use in the "moving" or "action" phase of the 0D
process once the critical "diagnostic" stage has been com-
pleted. 1In looking at Table I, the reader should remember
that structural as well as humanistic approaches are cur-
rently included under the 0D banner as previously discussed.

Table I
0D Intervention Techniques

T-groups

Laboratory Training
Job enrichment
Managerial Grid ]
Conflict Training

Rate Analysis

Transactional Analysis (TA)
Team Building

Sensitivity Analysis
Management by Objectives (MBO)

Table I is meant only to illustrate examples of the
wide range of tools the ODP has available to him. There are
many more techniques (interventions) than those included in

\ Table I. There is also the rather complex problem of clas-

sifying OD interventions. One of the most successful clas- 1
sification schemes is found in a work by Miles and Schmuck
i' (1976) called the "OD Cube" which use three (3) classifica-

tion axes called: Diagnosed Problems, Focus of Attention
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(i.e. person, group, etc.), and Mode of Intervention (i.e.
training, goalsetting, etc.). The reader is referred to his
article for further information.

Team Building. As stated by McGill, "Team building

is the single most popular approach to OD used today [McGill,
1977:77]." Part of the definition of team building is con-
tained in its name. By its very nature team building works
with natural work groups. As defined by Franch and Bell,
team building activities are: |

Activities designed to enhance the effective

operation of system teams. They may relate to task
issues, such as the way things are done, the needed
skills to accomplish tasks, the resource allocations
necessary for task accomplishment; or they may re-
late to the nature and quality of the relationships
between the team members or between members and the
leader [French and Bell, 1973:102-1037.

The reason for expanding on this particular interven-
tion is twofold: (1) It is the most popular intervention;
(2) It is the intervention being used in the 0D program at
AFFDL. The goals/objectives of team building are similar in
nature to those found for OD in general:

1. Understanding, mutual agreement and identi-

fication regarding goals to the group.

2. Open communication

3. Mutual trust

k. Mutual support

5. Effective management of conflict

6. Developing a selective and appropriate

use of team concept [McGregor, 1967].

French and Bell state that team building interven-

tions are basically aimed at four major areas: diagnosis,

task accomplishment, team relationships, and team and
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organization processes. French and Bell set these four areas
within family groups and special groups as separate considera-
tions. Family groups are basically on-going, intact and
somewhat permanent work groups while special groups may be
newly formed or transient in nature (French and Bell, 1973:
112-113).

Porter et al. provided three general approaches to
accomplishing team building:

1) Survey - Feedback - discussion - action planning
techniques which involve a consultant's helping the group
collect information about the way the group operates, feeding
this data back to the group, discussing the information and
making action plans to improve the group.

2) Process consultation technique which involves a
flexible and, many times, ad hoc set of consultative inter-
ventions designed to help a group understand and do something
positive concerning its problems.

3) The interpersonal approach utilizes the T-group
or laboratory education method (Porter, et al., 1975).

The OD Practitioner (ODP). Concerning team building

activities Porter et al. state, "Almost all team building
activities take place with the active assistance of a con-
sultant skilled in working with groups [Porter et al., 1975:
4597." Dekok in his thesis work on the AFFDL OD program

gtates:
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In OD theory organizational change is induced

by an OD practitioner (O0DP) who is also referred

to as a "consultant", "change agent", or "interven-
tionist”. His role is one of diagnosis, prescrip-
tion, and facilitation. The tools he possesses to
accomplish these tasks are many and varied, ranging
from "sensitivity training" on one extreme to "job
redesign" on the other hand [Dekok, 1979:57].

The ODP's role in 0D interventions is vital to suc-
cess. A good ODP is, however, a necessary but not suffi-
cient condition for a successful OD program. It h=2s been
shown in previous sections of this report that the ODP has
a multitude of tools to choose from when considering how to
improve an organization. The ODP is usually external to the
organization (i.e. not a member) and is a professional be-
havioral science expert and management consultant. The ODP's
first task, and perhaps the most critical, is to "diagnose"
the organization via any of a variety of analysis techniques
including interviews, surveys, et cetera. The ODP must de-
termine first if a problem really exists and if one does
exist, the ODP must define its characteristics and causes.

The results of the above process will lead the ODP to
select from his "tools" the proper intervention(s) to ac-
complish the desired goals. However, as stated by Dekok,

The nature of the treatment(s) are ODP-dependent.

Some practitioners have developed confidence in a
few methods (or perhaps even a single one) which
they have found appropriate for a wide variety of
organizational problems [Dekok, 1979:35].
Once an appropriate intervention(s) is selected the

ODP now provides the "catalyst" to begin the "moving",
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“action”, or "unfreezing" stage. The ODP also provides a
control function to ensure +*he intervention is kept on track.
Finally the ODP must work to make the results, hopefully
good of course, self-sustaining. This is then entering the
"process maintenance", or "re-freezing" stage.

For the above process to have any chance of success,
the ODP must establish a strong "trust" relationship with
the client organization. OD can be viewed, by organiza-
tional members, in a negative fashion as an unwelcome in-
trusion on their lives and "kingdoms". Although a manager
may call in an ODP, he/she may be reluctant to be completely
open about problems in the organization. In short, the po-
tential for conflict is present which may limit the ODP in
how useful an OD program can be established. Walton (cited
in Bowen, 1977:546-73) indicated that such conflict can
arise from five basic types of inconsistencies:

1. An inconsistency may exist between the goals and
strategies of the client and the values of the consultant.

2. The client's actions in implementing the 0D pro-
gram may be inconsistent with the goals and values of the
consultant.

3. There may be a difference between the conse-
quences of the intervention and the consultant's personal
values.

L. There may be a difference between the consultant's

behavior and accepted professional standards.
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5. The consequences of an intervention may be incon-
sistent with the values generally identified with OD.

Dekok summarizes the ODP's problem well in the fol-
lowing statement:

In summary, the ODP is in an unenviable position
within his own profession. Even though his tool
kit contains an assortment of potent instruments,
his profession has often not provided him with the
training necessary to diagnose or treat the assort-
ment of maladies, he is likely to encounter. Worse
vet, his patient is unlikely to be of much assist-
ance in the diagnosis or the course of treatment,
and the treatment (once chosen) is unlikely to
produce measurable effects (if any) for several
years after it was started [Dekok, 1979:43-447.

0D Effectiveness. Measuring the effectiveness of

0D intervention is a problem of considerable magnitude.
While several past attempts have indicated positive changes
in organizations due to an OD program (Bowers, 1973; Porras
and Berg, 1978), nearly all such analysis efforts, have suf-
fered from the same research problems: small sample sizes,
poor research designs, lack of statistical control and the
inpreciseness inherent in measuring organizational change
(Dekok, 1979:58).

As stated previously in this thesis the bottom line
in 0D is improving organizational effectiveness. Measuring
the change in organizational effectiveness and, therefore,
the effectiveness of an 0D intervention(s) is a problem of
immense magnitude. The foundation of 0D established earlier
in this thesis indicates that measures in at least two areas

are vital to judging the effectiveness of 0D in changing
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organizational effectiveness: (1) intervening variables such
as organizational climate and (2) end-result variables such
as productivity measures. Measurement of changes in organ-
izational climate (0C) and productivity presents extremely
complex problems. These measurement problems are compounded
in a military Research and Development (R&D) laboratory such
as the Air Force Flight Dynamics Laboratory (AFFDL) due to a
lack of a definitive product on the order that commercial
firms produce. OC creates a measurement problem in that it
is a "warm fuzzy" area that is not clearly defined and can,
depending on the author, be viewed either as an organiza-
tional characteristic or as an attribute of the perceiving
individual (Dekok, 1979:203-204). The questionnaire used in
the research effort on AFFDL's OD program is discussed in
Chapter II, Research Methodology. Using Likert's model of
the organizational change process presented earlier, one
should agree that most OD interventions are aimed at alter-
ing OC via individual perception changes which hopefully re-
sult in increased productivity and, therefore, a more effec-
tive organization. The problems of measurement stated above
only serve to complicate the goal of determining if OD has
any lasting value. In view of the dollars being spent on
0D, 53 million in 1977 by DoD (Dekok, 1979), some methods
must be found to ensure that organizations truly benefit by

this process and expenditure,
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Summary. The discussion in this section on the
nature of organizational development (0D) was not intended
to be exhaustive. It was meant only to orient the reader to
the general subject area. For a far more complete discussion
of 0D, organizational climate, and organizational effective-
ness, the reader is urged to consult Dekok's thesis, Chapter
IT and Appendix B, or any of the other sources listed in the
bibliography of this thesis. A brief review of Dekok's
thesis on the AFFDL OD program is presented later in this
Chapter.

0D can, properly implemented, provide a powerful
tool for improving an organization in today's rapidly chang-
ing environment. Its emphasis on humanistic values with a
mixture of structural considerations offers a wide range of
techniques to choose from to accomplish the goals of any OD
program. The role of an OD practitioner (ODP) is vital in
the entire OD process and a positive, trusting link between
the organization and the ODP is critical to success. Meas-
uring 0D intervention effectiveness is hampered by many fac-
tors including the problems inherent in measuring organiza-

tional climate and productivity.

Background on 0D at AFFDL

As mentioned in the preceeding discussion on 0D and
today's environment, OD represents a wide range of tools for

dealing with the wide variety of organizational problems




faced today. The military as well as the business and aca-
3 demic worlds have used and continue to use 0D and the ODP to
improve organizational effectiveness. Within the Air Force
Wright Aeronautical Laboratories (AFWAL) complex at Wright-
Patterson Air Force Base, Ohio, several laboratories in-
cluding the Air Force Materials Laboratory (AFML) and the
Alr Force Aero Propulsion Laboratory (AFAPL) have used 0D
programs in the 1971-1975 time period. The popularity of
those 0D interventions led AFFDL, in 1976, to contract with

Dr. George Lehner, a nationally known ODP, to set up an OD

program for AFFDL.
Dr. Lehner began the diagnostic stage of 0D by inter-
viewing personnel in the laboratory for individual percep-
tions of organizational problems. Following discussions with
AFFDL management concerning the above interviews as well as
about AFFDL's goals for the OD program, it was decided that
team building would accomplish theilr goals. Concerning the
goals (objectives) of the AFFDL 0D program Dekok points out
that:
Although the goals of the team development ef-
fort were not formally documented, "goals of peo-
ple working harder, or better, or feeling better
about the laboratory were verbalized (Stahl, et. al,
1978:2)" subsequently in discussions with research-
ers [Dekok, 1979:47,

The approach selected by the 0DP, Dr. Lehner, in-

volves visitations by him to the laboratory, usually two

days at a time, for a total of 16 days per year. The AFFDL
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team building intervention is rather flexible and unstruc-
tured in nature utilizing meetings between Dr. Lehner and
selected groups and committees within the laboratory. Some
of the groups involved in the program include:

1. Branch Chief's Council

2. Corporate Board

3. Professional Advisory Group

4. Woman's Seminar (Now the Women's Action Board)

5, Division and Branch level training (Dekok, 1979:5)

The AFFDL program is conducted as a completely vol-
untary program. AFFDL management and Dr. Lehner took great
care to ensure that no pressure was placed on personnel to
attend 0D sessions. Two divisions out of the four main AFFDL
product divisions elected not to participate in‘the 0D pro-
gram. It was this particular arrangement at AFFDL--two divi-
sions participating and two not--that offered an unusual op-
portunity to use a research design which would aid in elim-
inating many of the problems faced by previous researchers.
This research design is discussed in Chapter II, Research
Methodology.

As stated in the previous discussion on the nature of
0D and team building, Dr. Lehner's techniques involve aspects
of the humanistic side of organizations rather than struc-
tural considerations which are very difficult to alter in
government areas. As a result of his approach and the values

and objectives inherent in the team building techniques,
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Dr. Lehner seeks to improve the interpersonal part of the
AFFDL organizational environment which involves improving
group communication and relationships.

The team building intervention at AFFDL is still
underway in 1980. There has been increased interest in OD
at the AFWAL level with a staff member established to look
at OD programs for all the laboratories.

History of the Current
Research Effort

Do OD interventions actually provide any measurable
benefit for the investment made in time and money? This
question lead Dr. Lehner and the AFFDL 0D staff officer,

Mr. Max Davis, to ask three AFIT researchers (Drs. Stahl,
McNichols, and Manley), in the summer of 1977, to conduct an
assessment of the program. The next step as stated by Dekok:

After discussion with the principals, the AFIT

researchers formulated a multivariate model of or-
ganizational effectiveness based on a model by
Kilman and Herden for evaluating the impact of in-
terventions on organizational effectiveness [Dekok,
1979:67.

The AFIT researchers prepared a survey instrument,
based on the above model, which was designed to measure job
satisfaction, job motivation, organizational climate, and
productivity in addition to providing demographics. The
baseline measurement was taken, via the survey instrument,

between Christmas 1977 and mid-January 1978 by the original

AFIT researchers. The second measurement was conducted from
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Christmas, 1978 to mid-January, 1979 by Major Roger Dekok
who conducted the first longitudinal analysis of the data.
A complete discussion of the research design and survey in-
strument is contained in Chapter II. The next section of
this chapter provides a brief review of Dekok's results.

Summary of Results from 1979
AFFDL Research Effort

Following collection of the second set of measure-
ment data in early 1979, Dekok evaluated the effectiveness of
the AFFDL team building program using one primary and one
secondary hypothesis:

Primary Hypothesis

Divisions which are involved in the team develop-
ment effort showed more positive change on criterion
variables than divisions which are not involved in
the OD program.

Secondary Hypothesis

Intervening variables (primarily those associated
with organizational climate) exhibited less positive ‘
change than end-result variables (productivity and
absenteeism) [Dekok, 1979:97.

ol

A longitudinal analysis was conducted by examining
the change from 1978 to 1979 on eleven criterion variables:
3 employee job satisfaction, Jjob motivation, and absenteeism;
five factor dimensions of organizational climate; and for
scientists and engineers (S&E's), three productivity fac-
tors (Dekok, 1979). Selection of the criterion variables
was based on the goals stated for the 0D program at AFFDL

; and on a factor analysis (principal component) of the
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combined 1978 and 1979 data. Dekok concluded, as a result
of his analysis of the measurements, that the 0D program at
AFFDL could be having a measurable positive effect in some
areas, particularly communication and absenteeism. However,
he stated that due to the weakness of the 0D intervention,
i.e. lack of intensity, effects were slow in evolving and an
additional measurement and analysis would be required to
accomplish the following objectives:

1. Confirm or deny that the process of 0D in-
duced organizational change is still occurring
within the laboratc-v.

2. Observe if more of the perceptual measures
exhibit statistically significant changes over a
two year period (3 measurements).

3. Resolve the absenteeism issue for FE and FG
(the two divisions using OD out of four AFFDL divi-
sions). Confirm or deny that this is an effect that
can be unequivocally attributed to the OD program.

k. oObserve if the fall in the scores of FX
(non-0D division) on the immediate work group dimen-
sion of organizational climate is a continuing
event, and ascertain its probable causes.

5. Resolve the productivity issues for FE
and FG (productivity scores decreased from 1978
to 1979 for these two OD divisions). Investigate
whether productivity is a state cyclical variable
within AFFDL, and if cyclical, define the period
[Dekok, 19791.

The above conclusions and results led to the initia-
tion of the current 1980 research effort. Additional in-
formation concerning the previous measurements and analysis
can be found in Major Dekok's thesis of the same title
(Dekok, 1979) and in AFIT Technical Report TR-78-3 (Stahl,
McNichols, and Manley, 1978).
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Statement of the Problem

This research effort is designed to answer one basic
question: Has the team building organizational development
(OD) intervention at the Air Force Flight Dynamics Labora-
tory (AFFDL) had any measurable effect on the various organ-
izational goals that were stated for the program? In addi-
tion this research effort has the five sub-objectives stated

in the previous section of this chapter.

Scope and Limitations

This research effort is to be confined to AFFDL and
its particular OD intervention. No attempt will be made to
generalize any results to any other OD program in any other

organization.

Hypotheses
A primary and secondary hypothesis were tested in

this research effort. The primary hypothesis was:

Divisions which are involved in the team development
effort showed more positive change on criterion variables
than divisions which are not involved in the OD program.

The secondary hypothesis was:

Intervening variables (primarily those associated

with organizational climate) exhibited less positive change

than end-result variables (productivity and absenteeism).
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II Research Methodology

Introduction

The previous chapter mentioned that many research
efforts on the effectiveness of OD have faced significant
problems such as small sample size, poor research design,
and lack of statistical control. These problems, as well as
others, severely limited the usefulness of most other studies
on 0D. The research efforts on the team building interven-
tion at AFFDL have attempted to avoid or minimize these pro-
blems. Major Dekok in his research effort during 1979 de-
scribed the general approach as:

« + . a longitudinal, guasi-experimental re-

search design employing control groups was used to
eliminate many of the alternative causes for any
observed change; standard, validated measures of
organizational performance and process variables

were used whenever possible; and, statistical con-
trol was employed to ensure that any observed changes
were significant and not due to sampling error
[Dekok, 1979:597.

This chapter reviews and discusses the research de-

T

sign, questionnaire, measures of organizational change, and i
the statistical and analytic techniques used in support of

the hypotheses and objectives of this research. ’

Research Design
As discussed in Chapter I, the 0D program at AFFDL

was voluntary in nature. Two of the four product divisions
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(FE, Vehicle Equipment and FG, Flight Control) decided to
participate in the 0D program which has been underway since
1976 and is conducted by Dr. Lehner. The remaining two di-
visions (FX, Aeromechanics and FB, Structural Mechanics)
elected to not participate in the team building interven-
tion. This situation created a natural treatment group-

control group experimental set-up. The personnel of the four

AFFDL product divisions are the subjects for this research

effort. The main thrust of this research project was to use

the treatment group-control group arrangement to conduct a
longitudinal comparison of data derived from the survey in-
struments and AFFDL records.

Pigure 2, below, utilizes the symbology of Camptell
and Stanley (1963) to illustrate the quasi-experimental de-
sign that was used in this, and the previous, research ef-

forts on the AFFDL program.

Division Jan 78 Jan 79 Jan 80
FE X 01 X O2 X O3
FG X X 02 X O3
FX O1 O2 O3
X = treatment
0 = observation
Figure 2. Quasi-Experimental Research Design.
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The Sample. 3

The Air Force Flight Dynamics Laboratory is
one of ten expertly staffed Laboratories estab-
lished to conduct the exploratory and advanced
development programs of the Director of Sclence
and Technology, AFSC [AFFDL Brochure, 197671.
Nearly 1000 personnel work in this multimillion dollar fa-
cility located at Wright-Patterson Air Force Base in Dayton,
Ohio. AFFDL functions as the focal point for all aspects
of flight vehicle technology with the exception of avionics
and propulsion. Included in their area of responsibility is
the vital work of flight system integration. Scientists and
engineers (S&E's) make up almost half of the assigned per-
sonnel. The four product divisions are as follows:
Structural Mechanics (FB): The approximately
280 military and civilian personnel of this divi-
sion are primarily concerned with the safety, re-

liability, cost, and performance associated with
new aerospace vehicle structures.

Vehicle Equipment (FE): This division is re-
sponsitle for advancing technology on flight
vehicle equipment and subsystems including such
items as landing gears, windshields, crew sur-
vivability, and environmental control. Approx-
imately 150 personnel work in FE.

Aeromechanics (FX): The approximately 270
personnel of FX are involved in formulating and
directing development programs in aerodynamics,
thermodynamics, performance analysis, and tech-
nology integration for advanced military air-
craft and missiles.

Flight Control (FG): This division acquires
and employs advanced technology to analyze, de- i
sign, and support the flight control needs of !
present and future military aircraft. Approx-
imately 200 personnel work in FG [Dekok, 1979:617. i
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Table II
Demographic Data for AFFDL (1980 Sample)

AFFDL
Question Description Total X FB FE FG
1 Age categorya 4.53 L.87 L4.83 L4.33 3.94
2 Grade category

Military® 8.60 8.2% 7.72 9.00 9.05
Civilian® 4.11  L4.44 4.00 3.96 4.05

3 Years in Divi-
sion? 6.02 6.02 6.27 6.10 5.67
4 Length Assigned
Lab® 3.61 3.79 4,00 3.65 2.93
5  Education Levell 4.90 4.87 L4.75 L4L.83 5.15
7 Position
S&E's 192 50 58 32 52
Technicians 57 18 22 11 6
Clerk/Steno 29 4 11 6 8
Group Leaders 34 10 Vs 7 10
Branch Chiefs 15 2 4 3 6
Others 15 5 L 1 5
Total 342 89 106 60 87

)

An average of 3.0 represents 30-34 years; 4.0 represents 1
35-39 years; 5.0 represents 40-44 years.

b An average of 8.0 represents T Sgt - CMS; 9.0 represents
1st or 2nd Lt.; 10.0 represents Capt.

(@]

An average of 3.0 represents GS 8-11; 4.0, GS5-12; 5.0,
GS-13.

d An average of 4.0 represents 2 years but less than 3;
5.0 represents 3 years but less than 4; 6.0 represents
4L years but less than 5.

e An average of 2.0 represents 2-5 years; 3.0 represents
6-10 years; 4.0 represents 11-15 years.

f An average of 4.0 regresents BS degree; 5.0 some grad-
uate work (no degree).
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As 1s true with most of the Air Force's laboratories
AFFDL's workforce is largely civilian (80%). Military per-
sornel do occupy positions at all levels including S&E's,
managers, and administrators. Table II contains the demog-
raphic data for the 1980 data sample.

Data Collection. To date three measurements con-

cerning the effectiveness of the 0D program at AFFDL have
been made using the questiornaire described later in this
crapter. The questionnaire was designed to measure factors
such as job satisfaction, Jjob motivation, organizational
climate and productivity. In each case the gquestionnaires
were distributed in the last week of December and collected
in mid-January of the next year. Table III below contains
the relevant data for each of the three measurements.

Table TII
Data Collection (1978, 1979, 1980)

Ccllection Number Number Return Numter

Date Distr. Returned Rate Usable
Jan 1978 583 380 65% 364
Jan 1979 663 k26 647 413
Jan 1980 581 360 62% 342

oWy

In the January, 1978 measurement only FX, FB, and FE
were surveyed. FG was added in the January, 1979 and Jan-
uary, 1980 measurements so that all four product divisions

were surveyed. The return rates in Table III are considered
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to be good for a voluntary survey. The rate is dropping

off somewhat, quite possibly because lab personnel have grown
tired of repeatedly filling out the same survey. A lack of
feedback of the survey results to the general work force may
also be a problem. As one respondent put it: "I have been
responding to these questionnaires for almost four years with-
out seeing any feedback. Is anybody using this survey for
anything?"

Care was taken both in the 1979 measurements and in
the 1980 measurement to ensure that only the employees who
remained in their respective divisions during the year be-
tween measurements were provided an opportunity to complete
the survey instrument. Questionnaires were not distributed
to new employees or tc employees wnho transferred divisions
during the year. Completion of the instrument was voluntary
with complete anonymity guaranteed. Therefore the longi-
tudinal nature of this methodology was applied only in the
sense of division membership.

Assumptions. As stated by Dekok, there was only one

assumption necessary for the use of this research design and
the statistical techniques described in this chapter, ". . .
the responses to the survey instrument are valid and devoid
of any systematic biases [Dekok, 1979:647."

Limitations. The same four limitations which ap-

plied to Dekok's analysis (1979) using this research design

also apply to this research effort. They are as follows:
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1. The design of this research is quasi-experimental
rather than true experimental. The reason for this down-
grading is that random selection and assignment of personnel
to each of the four divisions is not possible. The research
design proposed by Campbell and Stanley (1963) and used in
this research was intended to control most of the sources on
internal validity. There are, however, two remaining sources
of potential problems. As stated by Dekok,

a. The first of these 1s the interaction of

selection with maturation of the subjects which
occurs when one group has a higher rate of matura-
tion or autonomous change than another.

b. The second potential source of internal

invalidity for this research design is regression

toward the mean. This would be a potentially

serious source of experimental error if any of

the comparison divisions were chosen on the basis

of extreme behavior on correlated effectiveness

measures [Dekok, 1979:647.
The first problem 1s considered unlikely due to the demog-
raphic similarity of the four divisions and AFFDL managers
have assured the researchers that the condition for the sec-
ond problem is not the case.

2., Paired Sample Follow-ups for individual responses
was not possible due to the guarantee of anonymity in the
survey. This limited somewhat the statistical power of some
of the tests of organizational change but did not cause any
real difficulties in terms of the results and conclusions.

3. ZEven though FX and FB have not been a formal
part of the OD program at AFFDL, it was possible that some

of the personnel from FX or FB received some exposure to the
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program. Due to the infrequency and shortness of these
possible exposures, this was not considered a problem.

L, The OD program at AFFDL has been in effect since
mid 1976, almost two years prior to the first (1978) meas-
urement. Therefore no pre-0D baseline measurement was ob-

tained.

Questionnaire

! The survey instrument included as Appendix A of this
thesis was utilized in taking all three measurements used
in this analysis effort. The questionnaire was developed,
following the discussion with AFFDL personnel on the goals
of the 0D intervention, by Stahl, McNichols, and Manley
(1978) using a multivariate model proposed by Kilman and

Herden (1976). The instrument contains three basic sections

described as follows:

Part A contained seven questions designed to provide
demographic information.

Part B contained 38 questions designed to collect
information on Jjob satisfaction, job motivation, and organ-
ization climate.

F Part C contained 13 questions concerning productivity
and was to be filled out by scientist and engineers (S&E's),
Group Leaders, and Branch Chiefs only. The first five ques-
tions required information on how an S&E spends his/her time

(% time in each area). The last eight juestions were
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intended to measure various types of technical output or

products that are tracked within the laboratory.

Measurement Scales

Before an analysis of the effectiveness of the AFFDL
team building intervention could begin, the question of ‘
whether to analyze changes in specific questions or composite
measures had to be resolved. Two standard measures were con-
tained in the instrument, Job Satisfaction (Hoppock) and Job
Motivation (Patchen) which are described in the next section
of this chapter. These standard measures avoided the dual
problems of validity and reliability. Factor analytic tech-
niques were used to construct composite measures from the
remainder of the organizational climate questions and from
the productivity questions. The factors produced were then
utilized in the remainder of the analysis. A limited valid-
ity and reliability check was conducted for the constructed
factors. The following discussion deals first with the
standard measures and then with the constructed measures.

In addition to utilizing the standard and composite measures
(factors) in the analysis, a decision was made to look at
the overall change in AFFDL from the first measurement in
1978 to the third measurement in 1980 via an examination of
the responses (laboratory) to all 58 items in the survey.

Job Satisfaction. The instrument utilized in this

research contained Hoppock's (1935) job satisfaction measure.
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The measure is comprised of four questions (questions 8-11
in section B of the instrument) and has been validated as

a measure of a respondent's overall job satisfaction by data
taken in both military and industrial situations (McNichols,
Stahl, and Manley, 1978). The four questions are combined
linearly giving each question equal weight which yielded a
scale score between four and 28.

Dekok (1979) performed a principal component factor
analysis (SPSS Procedure PA1) [Nie et. al. 19757 on the four
Hoppock questions using the combined data from the first two
AFFDL measurements to confirm the validity of the measure.
The factor loadings obtained in addition to the strong zero
order intercorrelations for the four questions confirmed the
validity of Hoppock's measure for those data.

For this thesis an additional PA1 analysis on the
four Hoppock questions was accomplished utilizing all three
data sets to confirm the validity of the Hoppock measure
for this data base. The first principal component explained
70.2 percent of the total variance in the combined sample
and was the only factor with an eigenvalue greater than 1.0.
Table IV contains the loadings of the four Hoppock questions
on the retained factor and the inter-correlations for those
questions. As shown, the factor loadings are quite high,
.77 to .90, and of nearly equal magnitude. This supported
the equal weighting scheme used by Hoppock and other re-

searchers for this method. The high zero-order
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intercorrelations provide another indication of the validity

of this measure for the AFFDL sample (Cronbach and Meehl,

; 1955) .
i Table IV
: Factor Loadings and Intercorrelations of the
L Four Questions Comprising the Hoppock Measure
§
Intercorrelations (N = 1061)
Question Factor Loading 8 9 10 11
8 .87 . 1.0 .73 .58 .59
9 .90 1.0 .59 67
10 77 1.0 RIS
11 .80 1.0
Job Motivation. In a similar fashion to Hoppock's

measure, Patchen's (1965) job motivation index is formed by
combining, linearly, the responses to four questions (ques-
tions 12-15) after reversing the polarity of questions 14
and 15. The result is a scale score which yields a range of
four to 20.

A PAl analysis was also conducted for the four ques-
tions comprising the Patchen index using the combined three
measurement data base. The analysis yielded only one factor
with an eigenvalue greater than 1.0 and it accounted for
56 .4 percent of the total variance in the combined sample.
Table V contains the loadings for the four questions on the
retained factor and the zero order intercorrelations among

the questions.
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Table V
Factor Loadings and Intercorrelations of the
Four Questions Comprising the Patchen Measure

Intercorrelations (N = 1061)
Question Factor Loadings 12 13 14 15
12 .75 1.0 .53 + 37 34
13 .78 1.0 42 .36
14 .75 1.0 48
15 .72 1.0

The loadings are high and of nearly equal magnitude
which supports, as did Dekok (1979);, the use of equal weight-
ing of these questions in the linear relationship for the
Patchen index. The zero-order intercorrelations are rea-
sonably high and consistent although lower than those for
Hoppock. As stated by Dekok,

A comparison with Patchen's data (1965), though

revealed that the intercorrelations obtained in
this sample are higher than those he obtained with
the sample he used to develop his measure [Dekok,
1979:69 1.

This same statement is true for the intercorrela-
tions shown in Table V.

Organizational Climate Factor Analysis. The measure-
ment of organizational climate (0C) is a difficult task at
best due mostly to a lack of agreement as to exactly what

comprises 0C. This difficulty was mentioned in Chapter I

and is covered in Dekok's thesis (1979), Appendix B.
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As described in the previous section on the question-
naire, section B of the survey contained the questions on 0C

as well as the Hoppock and Job Satisfaction guestions.

D S

Questions 16 through 45 in the survey instrument were de- ‘
signed to collect information on individual perceptions con- i
cerning the organization's goals/objectives, reward struc- i
tures, supervisor-employee relationships and communications.
A PA1l analysis was conducted of Questions 16 to 45
to examine first the 1980 data alone and then the combined

data base for factors underlying the manifestation variables.

The primary objective for this analysis was to ensure that

the factor structure discovered and used by Dekok (1979) in i

his analysis had not changed in its basic form. Dekok, in

performing his factor analysis, st. 2d four basic questions:

1. Identify the true dimensionality of the i
responses to the 30 questions.
2. If the dimensionality was less than 30,

provide a reasonable interpretation for the re-
tained factors.

3. Analyze the stability of AFFDL's 0C struc-
ture over time, particularly the manifestation
variables associated with each retained factor.

4, Examine the validity and reliability of
the obtained OC factors as reasonable criterion

variables for the 0D effectiveness research
[Dekok, 1979:70-717.

The above four steps were accomplished in this analysis with
the objective of examining the effects of adding the 1980

data base to the existing AFFDL (1978, 1979) sample.
OC Dimensionality.

Dekok's 1978 factor analysis
produced five factors with eigenvalues greater than 1.0,
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accounting for 56.1 percent of the variance. His 1979 fac-
tor analysis produced six factors with eigenvalues greater
than 1.0, accounting for 59.2 percent of the variance. The
sixth factor retained from the 1979 analysis provided no
real interpretive power to the factor structure and had an
eigenvalue only slightly greater than 1.0 (1.07). In view
of this, Dekok decided to drop the sixth factor and retain
only the first five factors which introduced no ambiguities
into the factor interpretations (Dekok, 1979:71). A factor
analysis of the 1980 data yielded six factors with eigen-
values greater than 1.0, accounting for 60.6 percent of the
total variance in the 30 questions. As with Dekok's analy-
sis, the sixth retained factor provided little added inter-
pretive power and only barely exceeded an eigenvalue of 1.0
(1.002). The 1980 analysis confirms the dimensionality
yielded by Dekok's previous analysis.

OC PFactor Interpretation. Utilizing the dimension-

ality results from the above analysis, a PAl factor analy-
sis was then performed on the combined data sample which
forced retention of five factors accounting for 55.4 per-
cent of the total variance in the 0C questions (16-45). The
solution generated was rotated using Varimax orthogonal rota-
tion with Kaiser normalization. Appendix B contains the re-
sultant factor structure with loadings of .4 or greater
underlined. Table VI contains the results of using a 0.4

cutoff to determine which variables to use in explaining a
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factor. The names provided for each factor were suggested
by Dekok (1979) and reflect the nature of the questions
which loaded on each factor. The results shown in Table VI
are virtually identical to those produced by Dekok (1979,
Table XI) with one minor exception. Q 39 (Influence Deci-
sion) which loaded at 0.45 on Factor One (Immediate Work
Group) for the combined (1978, 79, 80) three measurement
analysis in the current research, loaded at 0.43 on Facvor
Two (Employee/Supervisor Interaction) in Dekok's (1979)
analysis. This switch is not surprising. The ability of an
employee to influence decisions could be perceived by one
employee to be part of his immediate work group while an-
other employee may view it as an element of his/her inter-
action with the supervisor. The above perception may depend

on how decisions are arrived at within the group (i.e. the

process itself). Other than the above difference, the fac-
tor interpretation and structure remained the same as Dekok's
(1979).

Four manifestation variables exhibited complexities
greater than one. Questions 29, 33, 41, and 43 had loadings
greater than 0.4 on two factors. As with the switch of Q 39

discussed above, this could indicate an interpretation pro-
blem with these questions. Individuals responding to the
survey may have viewed these questions in different ways
(i.e. perceived them differently). These four questions did

not, however, cause any problems with interpretation of the
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involved factors. Two questions, Q 17 and Q 27, had enough
ambiguity involved to prevent them from loading greater than
0.4 on any factor so they were removed from the analysis.

0C Stability. As discussed in the section on Dimen-

sionality, the organizational climate factor structure has
remained remarkably stable from measurement to measurement.
Appendix B contains the factor structure and associated
loadings for the PAl analysis of the 1980 data sample with
five factors retained. The similarity of this dimensional-
ity with the 1978 and 1979 analyses accomplished by Dekok
(1979, Appendix C) leads to the conclusion that the 0OC is
very stable and the reliability of the survey instrument is
quite acceptable.

Factor Scores vs. Scale Scores (0C). Once the 0C

factors were identified, there were two possible approaches
to calculating "scores" on each factor for further analysis.
Standardized factor scores (mean equals zero, variance equal
one) could be calculated for each respondent using the
FACSCORE capability of SPSS (Nie et al., 1975). The other
alternative is to create scale scores by linearly combining
the variables in each factor using equal weights for each

variable (i.e. in the same fashion as the Hoppock and Paichen

measures). From an interpretability viewpoint, scale scores
were preferred for this analysis. It is difficult to attach
meaning to a factor score even though factor scores are sim-

ple to handle statistically.
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The first step in determining if scale scores could
be utilized was to examine the loadings of the variables com-
prising a factor on that factor. Using the 0.4 selection
rule ensured trhat all loadings were reasonably high. As
far as equality of variable loadings within a particular
factor is concerned they are reasonably close to the same
magnitude although some of the "spreads"” are larger than
] would be considered ideal.

To resolve the issue a second test propcsed by Jum
Nunnally (1967) was utilized. To calculate the reliability
of a measure, Nunnally proposed use of a formula for coef-
ficient alpha developed by Cronbach (1951):

\‘.2
T = B (1 - H712 )

v
Y

[Nunnally, 1967:1967

Where:
Ll = Coefficient alpha
k = Number of items in measure
Zviz = Sum of the variances of individual items
vy2 = Variance of the sum of the items (measure)

As stated by Nunnally,

It represents the expected correlation of one
test with an alternative form containing the same
number of items . . . . It is so pregnant with :
meaning that it should be routinely applied to !
b all new tests [Nunnally, 1967:1967. i 3
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Basically coefficlent alpha provides an indication of whether
or not a combination of variables are measuring the same
underlying factor, for example: Organizational Warmth. Values
for coefficient alpha can range from zero to one with higher
values indicating higher reliability. Coefficient alphas
were calculated for each of the five 0C factors as scale
scores with the results shown in Table VII.

Table VII
Coefficient Alphas for OC Factors

Factor Coefficient Alpha
Immediate Work Group (F1) 0.85
Employee/Supervisor Interaction (F2) 0.84
Organizational Warmth (F3) 0.69
Organizational Communication (F4) 0.81
Supervisory Support (F5) 0.78

The coefficient alphas shown in Table VII are quite
high indicating good reliability for the scale score approach
to the five OC factors. These results in addition to the
analysis of the loadings lead to the decision to use scale
scores for the five 0OC factors in the analysis of AFFDL or-
ganizational change. The scale scores were formed as linear
combinations of the variables comprising a factor with equal

weighting on each variable. The equations are shown below:

F1 = Q22 + Q26 + Q28 + Q31 + Q32 + Q33 + Q35 + Q38 + Q39

L6
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F2 = Q18 + Q19 + Q21 + Q25 + Q29 + Q30 + Qi3
% F3 = Q20 + Q23 + Q29 + Q33 + Q34 + Q36 + QU1 + Q44
| Pl = Q16 + QU1 + Qb2 + QU5
k F§5 = Q24 + Q37 + Q4O + Qu3

The above formulas yield scale scores which can vary

y as shown below:

Fi: 9 to 45
F2: 7 to 35
F3: 8 to &40
Fb: 4 to 20
F5: 4 to 20

OC Factor Item Intercorrelation. To obtain an in-

dication of construct validity, the zero-order correlations

among factor items were examined via Pearson Produce Moment
Correlations (Nie et al., 1975). The results for each of
the five factors are contained in Appendix C. As would be
expected the intercorrelations among items comprising each
factor are reasonably high verifying, to a limited degree,
the validity of the construct.

Productivity Factor Analysis. As described under

the section on the questionnaire, Questions 51 through 58
provide data on an individual S&E's productivity. These
questions which asked for each S&E to indicate how many of
each output an individual either authored or took part in

over the past year are listed in Table VIII.
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Table VIII
Productivity Categories

Question Qutput
51 Published papers in profes-
sional or technical journalsg|
52 Technical Reports
53 Technical memorandums or

test data reports

S5 Presentations at symposia,
meetings of professional or-
ganizations, and technical
conferences

55 Hardware/software specifica-
tions, statements of work,
requests for proposals

56 In-house studies, technical
and/or managerial assess-
ments

57 Presentations to general of-

ficer-level audiences

58 Professional or technical
committee participation
(external to laboratory)

The above questlions were developed after a discussion with
Mr. Max Davis of AFFDL and a review of laboratory products.

Productivity Dimensionality. Dekok's (1979) PAl

factor analysis of the combined (1978, 79) sample yielded

three factors with eigenvalues greater than 1.0, accounting
for 60.1 percent of the variance (Dekok, 1979:76). One var-
iable exhibited a complexity greater than one. Q 58 loaded

nearly equally on Factor One and Factor Two causing some

L8




factor interpretation problems. All factor loadings were

higher than 0.75 with the exception of Q@ 58 (0.52, 0.51
respectively) and Q 55 (0.53).

A PA1 factor analysis, using Varimax orthogonal
rotation with Kaiser normalization, was accomplished using
the combined (1978, 79, 80) data sample to investigate the
productivity factor structure. The initial analysis ylelded
three factors with eigenvalues greater than 1.0, accounting
for 57.2 percent of the variance. The analysis also ylelded
some confusion. Q 58 again loaded on both Factor One and
Factor Two. Q 55 switched from Factor One to Factor Three.
Neither Q 58 nor Q 55 loaded as strongly on any factor as
did the other questions. Following discussions with other
Air Force Institute of Technology (AFIT) researchers, 1t was
decided to conduct another PAl analysis eliminating Q55 and
Q 58 from consideration to see if a cleaner factor structure
could be obtained.

The second PA1 analysis yielded three factors with
elgervalues greater than 1.0, accounting for 68.6 percent of
the variance. Table IX contains the resultant factor struc-
ture from the second PAl1 analysis of the combined (1978, 79,
80) sample.

The factor titles used for the productivity factors
were suggested by Dekok (1979) and are retained for use in
this analysis. The factor structure in Table IX is extreme-

ly "clean", that is, no variables exhiblt complexities
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Table IX
Productivity Factor Analysis -
Combined Data (N = 685)

Factor One Factor Two Factor Three
Question External Profes- Technical Management
sional Development Data Studies
51 0.87 -0.01 -0.08
52 0.17 0.77 0.11
53 0-03 O|8§ -anl
54 0.80 0.23 0.09
56 -0.08 0.16 OZ'Z
57 0.08 -0.06 0.82
Eigenvalue 1.77 1.31 1.04
Percent Variance
Explained 29.5 21.9 17.2

greater than one. The variables which do load at greater
than 0.4 on a factor, as underlined in the Table, have quite
high loadings with 0.77 as the lowest loading obtained. The
factor structure and loadings obtained in the second PAl
analysis shown in Table IX is a significant improvement over
the previous analysis.

Factor Scores versus Scale Scores. As with the 0OC

analysis a decision had to be made concerning the use of Fac-
tor Scores, via SPSS FACSCORE, or Scale Scores via an equal
weighting scheme of the variables compressing each factor.

A scale score would be far easier to attach meaning to than

a factor score. The same two step process used in deciding
the 0C factor question as to scale versus factor scores was
used here.
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An examination of the loadings in Table IX shows that
all the loadings were quite high, 0.77 to 0.87, and the
"spread"” between high and low loadings was small (for those
loadings greater than 0.4 as underlined). This result would
support an equal weighting of the variables in a linear

combination for each factor.

The second step was to calculate coefficient alpha
for each prcductivity factor (Nunnally, 1967:196). The re-

sults are shown in Table X for each productivity factor.

Table X
Coefficient Alphas for Productivity Factors

Factors Coefficient Alpha
External Professional
Development (P1) 0.55
Technical Data (P2) 0.50
Management Studies (P3) 0.48

The coefficient alphas shown in Table X are not as good as
those obtained in the 0C factor calculations. The coeffi-
cient alphas obtained for the productivity factors, however,
are considered adequate for this research. As Nunnally

stated:

In the early stages of research on predictor
tests or hypothesized measures of a construct,
one saves time and energy by working with instru-
ments that have only modest reliability, for
which purpose reliabilities of .60 or .50 will
suffice . . . . For basic research, it can be
argued that increasing reliabilities beyond .80
is often wasteful [Nunnally, 1967:2267.

51

N T e e e + g s < e



In view of the above information and the strong and
nearly equal in magnitude loadings obtained for variables
comprising a productivity factor, it was decided to use
scale scores for the productivity factors in the analysis of
organizational change at AFFDL. The scale scores were formed
as linear combinations of the variables comprising a factor
with equal weighting on each variable. The equations are

shown below:

PL = Q51 + Q54
P2 = Q52 + Q53
P3 = Q56 + Q57

The range of values which the productivity scale scores can
yield depends upon the number of reports, briefings, etc.,

accomplished by an individual respondent.

Productivity Factor Item Intercorrelation. As

stated by Dekok,
Unlike organizational climate, there is no basis

for assuming that productivity levels of an R&D

organization are relatively stable, so a comparison

of the stability of the factor structure between

each year's measurement was not made [Dekok, 1979:

7771,
The intercorrelation of items comprising a factor were ex-
amined to obtain an indication of construct validity. The
results of the Pearson Product Moment Correlation Analysis
(Nie et. al., 1975) are contained in Appendix D. The inter-
correlations among items comprising a factor are fairly
high and consistent verifying, to a limited degree, the va-

lidity of the construct.
52
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Absenteeism Data. Absenteeism was the final measure

and was not part of the survey. The data were obtained from
the AFFDL manhour accounting system which categorizes ab-
sences from work into annual leave, sick leave, adminis-
trative "other leave", and military-related duties (for mil-
itary). The data on sick leave were utilized to construct
this measure because sick leave corresponds the closest to
absenteeism in the private sector. The measure was con-
structed by dividing a division's total monthly hours charged
to sick leave by the total manhours available for the month
(Dekok, 1979:78). A four month period, October through Jan-
uary, was used for each year's (1978, 79, 80) sample. The
validity of the absenteeism measure is inherent in the re-

cords system.

Research Methodology

The analysis of the effect of the team development
program on AFFDL proceeded according to the data analysis
flow shown in Figure 3. The first step was to examine and
confirm the integrity of the 1978 and 1979 data samples.
Next, the 1980 data sample was examined and edited for bad
data via the SPSS routine FREQUENCIES. The eleven criterion
measures were then formed via the formulas and procedures
described previously in this chapter.

Survey Item and Criterion Measure Differences. Once

the criterion measures were formed, the next analytic step
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was the examination of univariate differences in overall
laboratory responses to the 58 questions in the survey in-
strument between the 1978 and 1980 measurements. The cri-
terion measures were then examined for division differences,
using one-way Analysis of Variance (ANOVA), in each year's
sample. Longitudinal differences in criterion scores for
each division were computed for FE, FX, and FB for the two
yvear time period (1978 - 1980) and computed for FG for the
one year time period (1979 - 1980). As was previously men-
tioned, no measurement was made of FG in 1978 so a longi-
tudinal calculation for 1978 to 1980 could not be made, but
could be calculated for 1979 to 1980. The computed differ-
ences were tested at the p = .05 level (two tailed test).

Differences by Division: Hierarchical Groups. Longi-

tudinal differences in criterion scores for the hierarchical
groups, defined by Question 7, were selected for analysis for
two reasons stated by Dekok,

1. Hierarchical groups have more intuitive
appeal as subjects for analysis, particularly when
results are communicated back to the organization.

2. The effect of the intensity of the team
building intervention could be tested, at least
%n%irectly, with hierarchical groups [Dekok, 1979:

31
A one-way ANOVA was used, with division membership
controlled, in each year's sample to obtain the means for
each factor. The longitudinal test of the differences was
calculated based on the two year period from the 1978 meas-

urement to the 1980 measurement.
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Factor Trends. As a final graphic examination of

the effects of the 0D program on AFFDL, the values for the
criterion measures are plotted, by division, for each of the
three measurements. While three data points are not suffi-

cient for a good solid trend indication, the plots provide a

graphic view of the process being measured.

Summary

The research design and methodology presented in this

e s g ey

l chapter were designed to answer the questions and hypotheses
stated in Chapter I. The basic question was: Has the team
building organizational development (OD) intervention at

the Air Force Flight Dynamics Laboratory (AFFDL) had any
measurable effect on the various organizational goals that

were stated for the program?

The main thrust of this analysis was the longitudinal
differences in the eleven criterion measures exhibited by the
four main product divisions of AFFDL. The voluntary nature

\ of the AFFDL Q0D program provided a natural experimental set-

up with two divisions (FE and FG) participating in the 0D
_ program and the other two divisions (FX and FB) not partic-
! ipating.

With the exception of the absenteeism measure, the
other measures, Jjob satisfaction, job motivation, five meas-
ures of organizational climate, and three measures of pro-

1 ductivity (S&E's) were formed as scale scores using a
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linear combination of the equally weighted variables com-

prising each measure. The examination of the longitudinal
changes in the criterion variables exhibited by the treat-
ment groups (FE -and FG) and control groups (FX and FB) al-
lowed an assessment of the effectiveness of the team building

intervention at AFFDL.
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IIT Results and Discussion

Introduction

The presentation of the analysis results in this

chapter follows the data analysis flow diagram provided in

Chapter II, Figure 3. Following the numerical results of
each section of the analysis 1s a brief discussion relating
these results to the AFFDL 0D program and other facets of
the AFFDL organization.

Examination of the Data

The first step in the analysis of the AFFDL data was
to examine the overall change in laboratory responses to the
58 items in the survey instrument from 1978 to 1980. Dekok,
in his analysis of the overall change from 1978 to 1979,
found remarkable stability in the data with only three items
exhibiting statistically significant changes. Those items
included one organizational climate (positive change), one
productivity (negative change) and one nature of work item
(negative change). The same stability observed by Dekok for
the one year period (1978-1979) is evident in the results
shown in Table XI for the two year (1978-1980) periocd. As
depicted in Table XI, three items changed significantly from
1978 to 1980. Q3, Years in Division, is an expected demo-

graphic consequence of a longitudinal study. Qt6, Info:
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Table XI
Survey Item Comparison#
(1978, 1980)

Mean/Std Deviation

Question Short Name 1978 1980

1 Age 4.,46/2.10 | 4.53/2.08
2 Grade 3.82/1.51 | 3.88/1.50
S had Years in Division 5.39/2.00 6.02/1.49
4 Years in Lab 3.40/1.72 | 3.61/1.62
5 Education Level 4.,78/1.81 | 4.90/1.65
6 Division a a

7 Position 3.04/1.19 | 2.98/1.09
8 Hoppock-1 L.71/1.37 | 4.70/1.24
9 Hoppock-2 4.88/1.04 | 4.91/ .95
10 Hoppock-3 L.,66/1.07 | 4.16/1.04
11 Hoppock -4 L.51/ .94 | 4,47/ .84
12 Patchen-1 3.94/1.28 | 3.82/1.30
13 Patchen-2 3.23/ .82 | 3.14/ .81
14 Patchen-3 3.36/1.31 | 3.24/1.30
15 Patchen-4 3.69/ .85 | 3.70/ .82
16%%* Info: Group 3.03/1.29 | 3.22/1.26
17 Objectives 3.81/ .89 | 3.84/ .87
18 Credit for Work 3.36/1.24 | 3.51/1.19
19 Supv Pays Attn 3.71/ .95 | 3.66/ .98
20 Organ'l Loyalty 3.13/1.17 | 3.12/1.19
21 Autonomy L.14/ .99 | 4.05/1.12
22 Group Friendly 4b.19/1.02 | 4.17/ .93
23 Promot Sys Effectv 2.28/1.14 | 2.37/1.16
24 Supv Hi Standards 3.59/ .95 | 3.59/ .99
25 Supv Esteem 3.20/ .97 | 3.33/ .95
26 Group Help 2.87/1.08 | 2.80/1.08
27 Know What's Exptd 3.78/1.04 | 3.75/1.¢6
28 Group Plan 3.10/1.08 | 3.06/1.16
*N, (1978) = 364 a = N/A **p< .01

N, (1980) = 342 *#%p< 05
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Table XI (Cont'd) #

Mean/Std Deviation

Question Short Name 1978 1980
29 Rewards GT Criticism | 3.24/1.26 | 3.30/1.29
30 Supv Friendly L.,ik/1.12 4.07/1.09
31 Group Pays Attn 3.71/ .77 3.67/ .79
32 Group Exchg Ideas 3.53/8.7 3.41/ .88
33 Organizational Pride | 3.66/1.03 | 3.60/1.03
34 Rewards 2.74/1.14 { 2.76/1.12
35 Group Trust 3.75/ .91 | 3.71/ .84
36 Decisions 2.65/1.11 | 2.68/1.10
37 Supv Encourage 3.49/ .98 | 3.45/ .96
Best Effort
38 Group Sharing 3.70/ .92 | 3.70/ .83
39 Influence Decisions 3.30/1.25 | 3.40/1.26
Lo Pressure to Improve 2.88/1.05 | 2.90/1.08
b1 Info Sharing 2.46/1.04 | 2.50/1.01
L2 Info: Branch 3.17/1.18 3.28/1.17
L3 Supv Encourages Ideas| 3.31/ .99 3.31/1.04
L People Asked Ideas 2.82/1.09 { 2.84/1,03
Ls Info: Division 2.68/1.21 2.83/1.14
46 R & D (In-House) 27.15/26.56 |28.77/25.68
;' L7 Contract Guidance 18.50/20.74(20.81/20.61
: 48 Technical Support 20.57/21.99(17.75/19.54
2 49 Program Admin. 23.55/20.05|22.94/18. 44
50 Supervision 9.03/14.79| 9.17/14.85
: 51 Published Papers 34/ 72 M1/ .87
52 Technical Reports .56/1.27 4o/ .76
53 Technical Memos .94/1.95 .89/1.82
54 Presentations .91/1.49 .81/1.55
5 5% Specifications 2.55/3.73 1.77/2.1
56 In-House Studies 2.06/3.61 1.82/2.79
57 Gen Officer Briefings| 1.38/2.84 | 1.62/3.85
58 Committee Partic .89/1.77 .98/1.99
~ # For Questions 46-58 N, (1980) = 234
N, (1978) = 206 *#p< 01
60
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Group, is the same climate item which exhibited significant
change in Dekok's study. From 1979 to 1980 Q16, Info: Group,
actually declined from a value of 3.27 in 1979 to 3.22 in
1980. Means and Standard Deviations for the 1979 responses
are contained in Appendix F. The final item which changed
significantly was Q55, Specifications, a productivity item.
This item declined from 1978 to 1980 (p = .01) also.

Discussion. As discussed by Dekok, there are three
basic reasons for the stability illustrated by the results in
Table XI:

1. Organizational climate may change slowly over
time as individual perceptions alter. This may be particu-
larly true 1f the humanistic process type changes are not
backed up or coupled with structural changes. As stated by
Woodman, organizational climate ". . . has an alr of perma-
nency or at least some continuity over time [Woodman, 1978:
8187." Dekok observed that one year, 1978 to 1979, may have
been too short a time for the 0D changes to manifest them-
selves. With a two year period more change might have been
expected in the climate questions or the productivity re-
sponses unless either 0D i1s not having any effect or one of
the following reasons is the case.

2. The OD program at AFFDL has been underway since
1676. It is possible that most of the change resulting from
the team bullding intervention occurred priecr to the begin-

ning of the measurement process in late 1977. If Likert's
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model of organizational change, discussed in Chapter I, is
accurate the AFFDL process would be at the end of the chain
of events and further changes in the perceptual variables
(Q16-Q45) would not be expected. Changes in end result var-
iables, i.e. productivity, would be expected but it is pos-
sible that some divisions went up while others went down
thereby negating the change over time: Reason three addresses
this issue.

3. It is possible that between the time of the first
measurement (1978) and the last measurement (1980) that the
treatment divisions (FE and FG) gained on some variables
while the control divisions (FX and FB) declined on those
variables and, therefore, negated any change for the labora-
tory as a whole (Dekok, 1979:87-88).

In view of the above alternatives for the stability
in the AFFDL data, it 1s not possible to draw any firm con-
clusions concerning the effectiveness of the AFFDL 0D pro-
gram. Divisional differences must be examined to see if the

0D program succeeded in providing statistically significant

separation between 0D and non-0D divisions.

Analysis of Division Differences

The next step in the analytic process was to examine
the scores of the divisions for the various criterion meas-

ures developed in Chapter II. First divisional differences
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were examined within each year (1978, 1979, 1980) and finally
a longitudinal analysis was conducted on the scores from 1978

to 1980.

et i at g

Tests of Differences Among Divisions (ANOVA). The

s SPSS procedure BREAKDOWN (Nie et al., 1975) was utilized to

generate means and standard deviations for each of the cri-

2t M0 st

terion measures by division and to perform one-way analyses
of variance (ANOVA) on the data. The results of those anal-
yses are shown in Tables XII (1978), XIII (1979), and XIV
(1980). Note that FG was not part of the 1978 measurement
and therefore not contained in Table XITI (1978).

The results from Table XII (1978) show that little
statistical difference exists among the three divisions.

Only one of the ten criterion measures indicated that a

statistical (p = .05) difference existed between the divi-
sions. Climate Factor Five, Supervisory Support, indicated
a difference at the p = .03 level. This was due to a high
value for FE (0D treatment division) and a low value for FB
(control division). The ANOVA result does lend some support

to alternative one discussed in the previous section and

denied alternatives two and three. If all or most of the 0D
induced change had occurred prior to 1978 (first measurement)
then the ANOVA for 1978 should have revealed more statisti-
cally significant differences in Organizational Climate (0OC)
and productivity measures. Along the same lines if FE and

=

G (treatment) divisions had gained on measures while FX and ;
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Table XII
Differences Among Divisions

SR O TSR R TR TRV AT O TR TGS e T TR

on Criterion Scores (1978) #
Means and (S.D.) F

Measure Short Name X FB FE Value
Hoppock Job Satisfaction | 18.62 }19.09 [18.55 .58

(3.86) | (3.45) }{3.90)
Patchen Job Motivation 1h.22 13.90 14.62 .95

(3.01) [ (3.41) {(3.33)
Climate Immediate Work 31.92 [31.74 [31.74 .27
Factor 1 Group (5.96) | (6.22) |(6.55)
Climate Employee/Supv 24,90 125.03 [25.33 .13
Pactor 2 Interaction (5.5) (5.37) {(5.17)
Climate Organizational 22.37 22.99 23.31 .76
Factor 3 Warmth (L.sb4) | (4.88) 1(5.50)
Climate Organizational 11.00 11.48 11.38 .60
Factor 4 Communication (3.73) 1 (3.51) [(4.03)
Climate Supervisory 13.17 12.85 14.05 3.25%%
Factor 5 Support (3.28) 1 (2.91) ](2.85)
Productvy Ext Professional .95 1.36 1.41 1.13
Factor 1 Development (1.36) t (2.11) [(2.05)
Productvy Technical Data 1.02 1.77 1.63 |1.31
Factor 2 (1.39) | (3.98) [ (2.17) j
Productvy Management 3.43 | 3.31 | 3.72 | .10
Factor 3 Studies (5.81) | (5.28) (“ 32) ?
**pi'o3 !
#N's for all measures except

Productivity Factors 109 1b1 95

N's for Productivity Factors 65 86 54




Table XIII
Differences Among Divisions
on Criterion Scores (1979) #

: Means and (S.D.) F
Measure Short Name X FB FE FG Value
Hoppock Job Satisfaction | 18.98 [19.00 [18.99 |[19.06 .01
(3.23) | (3.63) | (3.62) |(3.57)
Patchen Job Motivation 14,06 | 14,19 [14.76 |14.26 .79
(3.01) [ (3.22) | (2.99) |(3.05)
Climate Immediate Work 30.37 31.56 32.39 31.63 1.49
Factor 1 Group (5.98) | (5.81) { (5.58) {(5.51)
Climate Employee/Supv 25.06 | 25.56 |25.43 |26.20 L9l
Factor 2 Interaction (5.20) | (5.30) | (5.23) | (4.83)
Climate Organizational 21.62 23.67 23.41 23.82 3.29%
Factor 3 Warmth (4.90) | (4.81) | (4.90) | (4.99)
Climate Organizational 10.83 11.96 12.72 12.18 3.51%
Factor & Communication (3.75) ] (3.53) | (3.43) | (3.72)
Climate Supervisory 13.30 13.24 14.13 13.73 1.62
Factor 5 Support (3.10){ (3.18) | (2.79) | (2.72)
‘ Productvy Ext Professional 1.11 1.72 0.96 0.76 |2.94x%
i Factor 1 Develomment (1.54) | (2.36) | (1.26) ] (1.37)
Productvy  Technical Data 1.06 2.02 1.02 0.47 | 7.34%xnx
Factor 2 (1.25)| (2.69)] (1.10) | (.95)
Productvy Management 2,14 3.24 3.18 .60
X Factor 3 Studies (2.57)| (7.97)| (4.07){ (3.74)
*p< .01 **p< .02 *¥#%p = ,0000
#N's for all measures except 99 107 83 116

Productivity Factors
N'z for Productivity Factors 6L 58 49 72
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Table XIV
Differences Among Divisions
on Criterion Scores (1980) #

Means and (S.D.) F

Measure Short Name FX FB FE FG Value

Hoppock Job Satisfaction | 18.83 | 18.36 |18.67 [18.93 .53

| (3.23) ] (3.78) | (2.97) |{(3.%40)

] Patchen Job Motivation 14.02 | 13.78 13.82 13.92 .11

i (3.03)] (3.20) j(3.19) }(2.96)

| Climate Immediate Work 31.42 30.99 32.41 31.77 .71
Factor 1 Group (5.96) { (6.14) {(6.35) {(6.43)
Climate Employee/Supv 24,85 | 24.65 (25.65 [26.13 1.36
Factor 2 Interaction (5.28) | (6.01) | (5.13) [(5.72)
Climate Organizational 22,91 22,72 25.37 23.75 .86
Factor 3 Warmth (5.17) | (5.15) | (5.26) |(4.66)
Climate Organizational 11.bo 11.60 12.38 12.21 1.28
Factor 4 Communication (3.47) 1 (3.86) [(3.42) |(3.85)
Ciimate Supervisory 13.26 | 12.91 14.25 |12.94 2.73%
Factor § Support (2.99) | (3.23) [(2.63) [(3.48)
Productvy Ext Professional 1.48 1.60 1.14 0.69 2.38
Factor 1 Development (2.708) { (2.54) {(1.67) [(1.03)
Productvy Technical Data 1.38 1.66 1.00 0.85 1.31
Factor 2 (1.77) § (3.11) {(1.12) {(1.35)
Productvy Management 2.72 3.44 4.37 3.49 .95
Factor 3 Studies (3.48) | (6.60) |(5.52) [|(3.63)
*p < .05

#N's for all measures except
Productivity Factors 89 106 60 87

N's for Productivity Factors 61 62 43 68
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FB (control) divisions declined then the 1978 ANOVA should
have revealed more separation. At this point in the anal-
ysis, the lack of a pre-0D baseline makes it difficult to
state conclusions with any firmness. The OD process may be
changing the AFFDL treatment divisions so slowly that as of
1978 no real effect had been observed.

The 1979 ANOVA results revealed more statistically
significant differences among the divisions. Four criterion
measures exhibited significant differences: two 0C and two
productivity. Dekok offered two reasons for the increased
separation of the divisions in 1979:

1. Division FG's inclusion in the data for the
first time induced sufficient changes in the ANOVA to ac-
count for the increased number of significant differences.

2. The divisions exhibited different rates of change
from 1978 to 1979 in the measures (Dekok, 1979:92).

Dekok's analysis showed that FG's inclusion was not
responsible for the change in the 1979 ANOVA. Reason Two was
examined via the longitudinal analysis technigue, which is
discussed in this chapter.

If the AFFDL OD program was having any effect, however
slowly, one would have expected to see increased positive
significant differences in the 1979 ANOVA from the 1978 ANOVA.
The results for Climate Factors Three and Four, Organiza-
tional Warmth and Communication respectfully, are due to FE

and FG having relatively high scores compared to FX's
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relatively low score. This was in the direction expected,
if OD worked, since FE and FG are treatment divisions. The
productivity results are disturbing, however, since the sig-
nificant differences were due to low values for FE and FG
(treatment) and higher values for FX and FB (control). This
1s basically opposite to what would be expected if 0D was
having a positive effect. At this point the 0D program at
AFFDL had been underway for over fthree years. Forras and
Berg (1978) indicated that involvement by an 0D consultant
for 13-24 months tends to produce the best results. Either
the AFFDL OD process is very slow or OD is not meeting with
full success since, as stated before, the only basic reason
for organizational change is to improve effectiveness/pro-
ductivity. The above paradox of results could only be an-

swered by the third, 1980, measurement and ANOVA.

The 1980 ANOVA results in Table XIV showed that with
only one exception the four divisions were not statistically
separable on the ten criterion measures. Only Climate Factor
Five, Supervisory Support, statistically separated the divi-
sions (p = .05). This was due to a relatively high value
for FE (treatment) and a low value for FB (control) in rela-
tion to FE. The differences seen in 1979 on Climate Factors
Three and Four evaporated in 1980 as the divisions moved
closer together. Even 0C Factor Five was barely significant
at p = .05 when in 1978 it was significant at p = .03. 1In

terms of productivity the treatment divisions (FE and FG)
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made modest gains from 1979 on several measures but FX
and FB (control) made larger gains, generally.

At the time of the 1980 measurement the 0D program
at AFFDL had been underway for over four years. If it had
been effective, there should have been more significant dif-
ferences between the treatment and control divisions. The
1980 ANOVA's revealed little, if any, significant differences
among the four divisions at a point where one would have ex-
pected to see differences if OD was having a positive effect.

Tests of Longitudinal Change. The next step in the

analysis was to examine the rate of changes in criterion
scores from 1978 to 1980 for divisions FX, FB, and FE. In
Dekok's analysis of the change from 1978 to 1979 only two
criterion measures exhibited significant change using the
two tailed t-test (p = .05). Climate Factor One, Immediate
Work Group, showed a significant (p = .03) decrease in FX
(control). Climate Factor Four, Organizational Communica-
tion, showed a significant (p = .01) increase for FE (treat-
ment). In terms of the FE increase on communication (1978-
1979), Dekok stated:
In the absence of any evidence supporting
another causal agent, it is difficult to reach
any conclusion other than the OD program was re-
sponsible for this change [Dekok, 1979:967.
The results of the 1978 to 1980 longitudinal analy-

sis are provided in Table XV. None of the differences shown

in that Table are statistically significant. Organizational
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Table XV
Divisional Change (Longitudinal)
on Criterion Measures #%*

Means: 1930 - 1978
(t-value)

Measure Short Name FX FB FE
Hoppock Job Satisfaction .21 -.73 +12

(.41) (.41) (.20)
Patchen Job Motivation -.20 -.12 -.80

(-.47) (-.28) (-1.48)
Climate Immediate Work -.50 -.75 67
Factor 1 Group (-.59) (-.94) (.63)
Climate Employee/Supv -.05 -.38 .32
Factor 2 Interaction (-.06) (-.56) (.38)
Climate Organizational .54 -.27 .26
Factor 3 Warmth (.78) (-.42) (.29)
Climate Organizational 4o .12 1.00
Factor 4 Communication (.77) (.20) (1.59)
Climate Supervisory .09 .06 .20
Factor 5 Support (.20) (.12) (JLb4)
Productvy Ext Professional .53 .24 -.27
Factor 1 Development (1.39) (.62) (-.70)
Productvy Technical Data .36 -.11 -.63
Factor 2 (1.28) (-.18) (-1.73)
Productvy Management -.71 .13 .65
Factor 3 Studies (-.83) (.13) (.65)

* None of

these differences are statistically significant

# Numbers

are rounded to two decimal places;

Values shown

in this and similar tables are 1980 mean scores minus
1978 mean scores.




Communication, Climate Factor Four, declined from 1979
(12.72) to 1980 (12.38) for FE, which accounted for its loss
of significance. Also disturbing, in terms of 0D effective-
ness, were the results of the productivity tests. For FE
(treatment) two out of three measures continued to exhibit
negative trends. Although they failed to reach statistical
significance. The remaining productivity factor, Management
Studies, made a modest gain from 1978 to 1980. The situation
was reversed for the Control (FX and FB) divisions where two
out of three productivity factors exhibited modest positive
changes while the third had a negative change.

Discussion. The results of the ANOVAs and longitu-
dinal analysis presented in the previous section, coupled
with the fact that FG exhibited no significant changes on
its criterion scores from 1979 to 1980, supported the con-
clusion that if OD had any effect it was temporary and had
largely disappeared by the time of the 1980 measurement. The
AFFDL OD program was apparently responsible for the tempo-
rary significant gain by FE on the quality of communication
within that division from 1978 to 1979, which led to the sig-
nificance of the ANOVA for 1679. This conclusion was reached
due to a lack of any other plausible reason for such a sig-
nificant gain by FE. In addition both FE and FG had con-
sistently higher scores in 1979 and 1980 for the communica-
tion factor than FX or FB, even though this difference was

not statistically significant. The downturn in FE's
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communication factor score from 1979 to 1980 coupled with
modest gains by both FX and FB led to the divisions becoming
statistically inseparable on the quality of communication
factor in 1980. Even more to the point concerning AFFDL's
team building technique of intervention, the lack of statis-
tically significant positive change for Climate Factor One,
Immediate Work Group, from 1978 to 1980 raised some serious
problems. As stated by Dekok:
Since team bullding has as its focus the crea-
tion of a supportive,. cohesive work group, the lack
of significant results indicated by the data casts

some doubt on the efficacy of this 0D intervention
[Dekok, 1979:967.

Divisional Differences by
Hlerarchlcal Groups

As previously stated in Chapter II, there were two
reasons for examining the hierarchical groups (secretaries,
technicians, etc.) in terms of the criterion measures.

First, there was an intuitive appeal to using the natural
groups for analysis and in communicating results to AFFDL.
Second, the use of those groups allowed a look at the effects
of the intensity of the 0D intervention. The Hoppock,
Patchen, and five 0C factors were used in this analysis. The
productivity factors were not used in this analysis. The
productivity factors were not used because the previous anal-
ysis essentially measured productivity in one group: S&E's.
Group Leaders and Branch Chiefs are S&E's in management posi-

tions.




Job Satisfaction. The ANQOVA results for the Hoppock

measure are contained in Table E-1 (1978), Table E-8 (1979),
and Table E-15 (1980) in Appendix E. With the exception of
S&E's in 1978 and Branch Chiefs in 1979, none of the other
natural groups exhibited statistical differences for job sat-
isfaction. In both cases FB (control) had the high scores.

The longitudinal results shown in Table XVI contain
no statistically significant results for the two year period
1978 *to 1980 at the p = .05 level.

Table XVI

Longitudinal Change for Hierarchical Groupé:
Job Satisfaction (Hoppock) #

Means: 1980 - 1978
(t-value)
Groun Name X FB FE
1 Secretaries 0.25 -1.26 1.63
(.18) (-.88) (.7%)
2 Technicians -0.14 -1.12 -0.84
(-.12) (-.77 (.52)
3 S&E's 0.07 -0.53 0.73
(.01) (-.98) (.93)
L Group Leaders -0.76 -0.56 -0.78
(-.52) (-.62) (-.51
5 Branch Chiefs 0.00 0.54 1.33
(0) (.17) (1.29)
# None of the above differences are statistically sig-
nificant.
Note: MN's for the tests in this section on Hierarchical
groups are found in Appendix E.
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Discussion. These results confirm the previous di-

vision wide analysis. No positive effect by 0D on Jjob sat-
isfaction can be seen in these data. Many groups across

the three divisions had negative trends, including Group
Leaders from all three divisions in this analysis. This was
opposite from what would be expected since Group Leaders had,
along with 3ranch Chiefs, more frequent contact with the 0D
program.

Job Motivation. The ANOVA results for the Patchen

measure are contained in Table E-2 (1978), Table E-9 (1579),
and Table E-16 (1980) in Appendix E. None of the results
were statistically significant.

The longitudinal results sheown in Table XVII like-
wise produced no significant results in terms of differences
from 1978 to 1980.

Table XVII

Longitudinal Change for Hierarchical Groups:
Job Motivation (Patchen) #

Means: 1980 - 1978
(t-value)
Group Name X FEB FE
1 Secretaries 0.25 0.49 0.07
(.19) (.L40) (.04)
2 Technicians -1.41 -0.58 -1.06
(-1.44) (-.49) (-.75)
3 S&E's 0.26 0.23 -0.97
(.46) (.42) (-1.34)
4 Group Leaders 0.01 -1.04 -1.01
(.01) (-.68) (-1.19)
5 Branch Chiefs 0.00 -1.07 -1.09
(0) (-.59) (-.94)
# None of the above differences are statistically signif-
icant.
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Discussion. These results indicated that the team

building intervention had failed to provide a significant ef-
fect on job motivation. Dekok discovered a negative trend
for Branch Chiefs and Group Leaders across all three divi-
sions from 1978 to 1979. The 1978 to 1980 analysis con-
firmed this trend although FX appeared to have arrested their
trend. As stated by Dekok,
This implies that the intensity of the inter-

vention does not have a positive effect on organ-

izational change for this factor. This is con-

trary to the finding of Porras and Berg (1978)

TDekok, 1979:1437.

Immediate Work Group. The ANQOVA results for F1 are

contained in Table E-3 (1978), Table E-10 (1979), and Table
£-17 (1980) in Appendix E. There was one statistically sig-
nificant result in each year: Branch Chiefs (1978), S&E's
(1979), and Technicians (1980). None of the ANOVA results
indicated any clearly positive 0D effect.

The longitudinal results contained in Table XVIII
showed no statistically significant results for the two year
period.

Discussion. 1In terms of the team building inter-
vention utilized at AFFDL, this was a disappointing resul=.
As stated previously, team building is directed at the work
group: the failure to prcduce any clear positive improve-
ment has reflected problems for the AFFDL OD program.

Employee/Supervisor Interaction. The ANOVA results

for F2 are contained in Table E-4 (1978), Table E-11 (1¢7a),
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Table XVIII
Longitudinal Change for Hierarchical Groups:
Immediate Work Group (F1) #

~ Means: 1980 - 1978
(t-value)
Group Name FX FB FE
1 Secretaries -2.00 0.45 3.23
(-.55) (.19) (.84)
2 Technicians -0.81 -1.72 -1,01
(-.41) (-.82) (-.32
3 S&E's -0.54 -0.37 -1.01
(-.48) (-.40) (.84)
L Group Leaders 0.62 -0.21 -0.42
(.31) (-.13) (